Ms 




Wavelength [nm] 



Figure 1 
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Figure 2 



co i / 

G.O. /peptide KDIGLLTCV3UU3WGP 

P . D . 1 : MS - AQ I SDS IEEKRGFFTRWFMSTNHKDIGVLY^ LE- 

R . S • 1 : MADAAIHGHEHDRRGFFTRWFM5TNHND 

B.M. 1: K-FINTO^FSTNHECDIGTLYLLPGAWAGMVG TA-LSL-L IR AE-L-- 

P.D. 71 : GM-R-LVAD — AAA-E -CT PNAHLWNVWTY-HG I LMMFFWT PALFGGFGMYFHPLHIGAPDMAFPRLN 
R.S. 71 : GLVKGFFQSLWPSAVEMCT PMGHLWNVMI -YGHGILMMFFWT PALFGGFGMYFMPLHIGAPDMAFPRMN 
B.M. 71: GQ-FG TL LCD D-QI YNVWT - AHAFWIIFFKV>ZPIMIGGFGNV/LVPLMIGAPDM^PRMN 

P.D. 141: NLSYWLYVCGVSLAIASLLS PGGSDQ PG AGVGWVLYP PL - ST -TEAGYAMDLAI FAVHVSGATS XLGAIN 

R.S. 141: NLSYWL YVAGT S LAVAS LF APGGMGQLG SG I GWVL Y PPL-ST-SESGYSTDLAI FAVHLSG AS S I LGAIN 

B.M. 14 1 : NMSFWLLPPSFLLLLASSMVEAG — -AGT — GWTVYPPLAGNLAHAGASVDLTIFSLH^ 

P.D. 211: 1 ITTFI^IMRAPGOTLFTC^LFAWAVF I T AWMI LLS L FVLAGG ITMLLMDP JMFGTQFFD PAGGGD PVL YQH 

R.S. 211: MITTFLMNRAPGMTMHKVPLFAWS I FVTAWLILLAL PVIJ^GAITMLLTDRMFGTTFFQ PSGGGDFVLYQH 

B.M. 211: F ITT I IMMK P P AMSQ YQT PLFVWSVMIT AVLLLLS L PVLAAG ITMLLTDRNLMTT FFD P AGGGDP I L YQ H 

G.O./PCR WFFGHPEVYIIILPGFGIISHWSTFS~KKWFGYI*PM^^ ' 

»»» ««« 

P.D. 281 : ILWFFGHP EVYML I L PGFG 1 1 S HVT STF - ARKP I FG YL PMVLAMAAI AFLGF IWAHHMYT AGMS LTQQT 

R.S. 281: ILWFFGHPEVY I IVLPAFG IVSHVXATF - AKKP IFGYLPM^AMVAIGVI^F\AAVAHtQ'IVTAGLSLTQQS 

B.M. 281: IJFWFFGHPEVYILILPGFGMISHIVTYYSGKK^^ 

P.D. 351: YFQMA1TCT IAVPTG IKVFSWIATMWGGS I EFKT PMLWALA — FLFTVGGVTG^/VI AQGSLDRVYHDTYY I 

R.S. 351: YFMMATMVIAVPTGIKIFSWIATMW3GS I ELKT PMLWALGFLFLFTVGGVTG IVLSQASVDRYYHDTYYV 

B.M. 351 :YFTSATMIIAIPTGWKVFSWLATUiGGN^^ 

P.D. 421 : VAHFHYVMSLGALFAIFAGTYYSIGNMSGRQYPE-WAG^ 

R.S. 421 : VAHFHYVMSLGAVFGIFAGSTSG IGKKSGRQ YPS -WAGKLHFVfl-IMFVGANLTFFPQHFIjGRQG>IPRRYID 

B.M. 421: VAHFHYVLSM3AVFAIMGGFVHWFPIJSGOT 

P.D. 491: YPVEFSYWNNI SS IGAYI SFASFLFF IGrVFYTLFAGKPVNVPNYV^IEHADTLEWTLPS PPPEHTFETLP 

R.S. 491: YPEAFATV/NFVS S LGAFL S F AS FLFFLGVI FY SL - SGARVTA^I^^x^V<^JEHAE7^LE"/iTLTS P P PEKTFEQLP 

B.M. 491 :YPDAYTMWOTISSMGSFISLTAVMI>^ 

P.D. 561: KP EDWDRAQ AHR 

R.S. 561: KREDWERAPAH- 

B.M. 561:TYVN-LK 



Abbreviations: G.O. G. oxydsns DSM4025; P.D. Paracoccus denltrificans; . 
R.S. Ehodobacter sphaeroides; B.M. Bovine (Mitochondria) . ' 
»»» <«<« : amino acid sequences for PCR primers (Fig. 6) 
G.O. /peptide : amino acid sequence from the purified enzyme 

G.O./FCR: amino acid sequence deduced from DMA simplified by PCR (PCR/ DMA) 



Figure 3 



con 



P.D. 
R.S. 
B.M. 



1 '^mxxx^v^ 

1 : MRHSTTLT PCATGAA- GLLAATAAAA-QQQTL-E I IGRPQ PGGTGFHGSAS PVA.TQIHWLDGFILVI I 
1 : KAYPM-Q LG-FQDATSPIM — EELLHFHD-HT L-MIVF-L — I 

G.O. /peptide KASQFTHOTPLETVWTTVrn/ 

»»» 



G.O. /PCR 



P.D. 
R.S. 
B.M. 




P.D. 
R.S. 

B.M. 71 : SSLVLYIISLIL--TTKLTOTSTMDP QE-VETIWTILPAIILILIALPSLRILVMMDEI-MNPSL 

G.O. /PGR V3KVBGRSWXWGYE 

««« 

It l^^VIKAIGHaWWSVEVPNDAFACDAXML E - K - E-ALADAGYSEDEYLLATDttPWVPVG 

R.S . 14 1 =TVKVTGYQWVVJ^PDEEISFESYMIGSPAT«3DNPM-SPEV^ 

B.M. 14X:TV K IMGH 2 WW;SYEY TDY-EDL--S.-L-D-SW I -IPTSE--L-KPG---EUUXEVD^RWLP^E 



21 1 :KKVLVQVTATWIHAOTIPAFAVKQDAVFGR1AQLWFSVDQEGW 
21 1 'KTWVQVTGADTCHSWIVP-FGV^^ 
Zll^IWILVSSGOVUtSWAVPSLGIOT^ 



P-D. 281 : KYEAWLAGAKEEFAADASDYLPASPVKLASAE 
R.S. 281: AYAAWLEQAHGG-TYELSSVLPATPAGV-SVE 
B.M. 281:YFEKW-SASML 



Abbreviations: G.O. c. oxydans DSM402S; P.D. Paracoccus denitriticans, 
R.S. Rhodobacter spbaeroides; B.M. Bovine (Mitochondria) . 
»»» ««« . amino acid sequences for PCR primers (Fig. 6) 
G.O. /peptide: amino acid sequence from the purified enzyme 

G.o./PCR: amino acid sequence deduced from DMA amplified by PCR ( PCR/ DMA) 
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CO III 

R ' S * 1 : MAHAKNHDYHILPPSIWPFMASVGAFVMLMGAVLWMH H3-S--GF^CLIGLWVLTO1FGWWSDV 

B.M. l^rTH-C^AYTOWNPSPV/PLTGALSALUrrSGLUlW FHFNSOTL L-MIGLTTNMLn»r^VRDV 

P.D. 71 : VNE-GETGEHTPWRIGI^YGFILFIMSE^^ 

R.S. 71 :VTE-SLHSDHTFWRLGIJIWGFIL^ 

B.M. 71 : IRESTFQGHHT PAVQKGLRYGMILFI ISEVLFFTGFFWAFYHSSL AP-TPELGGCWPPTGIHPLNPL 

G.O./PCR TWAHHA- IVHGDRKKTAI GIAXAIGI^WIFTLC QAYEYYEIVHTE JCOCOCOC 

»»» 

P.D. 141: HLPL INTL ILIXSGVAVTWAHHAFVLEGDRKTT INGL IVAVT LGVCFTGLQ AY&YSHAAFGLADTVYAG 

R.S. 141: HLPLIOTLILLCSGCAATWAHHALVHE^^ 

B.M. 141 : EVPLIOTSVIJ^SGVSITWAHHS- 



G.O./PCR 



soooaoaooaacocxD-SIFIXVCLIRirJlGAMSAI^HVG^ 



«««< 

P - D * 211 : AFYMATGFHGAHVIIGTIFLFV^ 

R ' S ' 2 1 1 : WFF^^ATGFHGFKVIVGT IFLLVCL I RVQRGHrT PEKHVGFEAAMWYWKFVDVVWLFLFAS IY IWGQ 

B.M. 211: T FFVATGFHGLKVT IGSTFLIVCTFRQLKFHFTSNHHFGFEAG^ 

Abbreviations: G.O. G. oxydans DSM4025; P.D. Paracoccus denitrxficaas; 

R.S. Rhodobacter sphaeroxdes; B.M. Bovine (Mitochondria) . 

»»» ««« : amino acid sequences for PCR primers (Fig. 6) 

G.O./PCR: amino acid sequence deduced from DMA amplified by PCR (PCR/DNA) 
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CO X (target size: approx. 180 bp 



DNA) 



A: 



W F F G H P 



B: 



5 ' -TGGTTCTTCGGNCACCC-3 < 



V W A H H M 



3 ' -CANACCCGNGTAGTATAC-5 ' 
G G 



(target size: approx. 180 bp 



DNA) 



Q F T H N T . ** 

5 ' - CAATTTACNCATAATAC - 3f* 
G C C C 



W Y W G Y E Y 



3 ' -ACCATAACCCCNATACTTAT-5 J 
G G C 



HI (target size: approx. 3 00 bp DNA) 



T W A H H A 



5 ' -CANTGGGCNCATCATGC-3 ' 
C C 



B: 



W Y W H F V D 



3 ' -ACCATAACCGTAAAACANCT-5 ' 
G G G 



N : A, T/ G, C 

* : based on consensus sequence 
** : based on the peptide sequence 
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t 



8.0 kb Pstl fragment containing CO I ORF of pUCOOl 



1.0 kb 
•< ► 




«< CO I 



CO I ORF 
a: Pco I (PCR/DNA) 



9| kb EcoB.1 fragment containing CO II and III ORFs of pUC023 



1.0 kb 
-« ► 





COIII»> 



approx. 3.2 kb DMA amplified with 
PCR primers CO II a and CO III b 



ORF CO II and III 

b: Pco II (PCR/DNA) 
C: Pco III (PCR/DNA) 



Figure 7 



B.M. 
P.D. 
R.S. 
CO. 



B.M. 
P.D. 
R.S. 

o.o. 



B.M. 
P.D. 
R.S. 
6.O. 



B.M. 
P.D. 
R.S. 
G.O. 



B.M. 
P.D. 
R.S. 
G.O. 



B.M. 
P.D. 
R.S. 
G.O. 



B.M. 
P.D. 
R.S. 
G.O. 



B.M. 
P.D. 
R.S. 
G.O. 



MS-AQI-SDSIEE^GFF^K C n 

^d^ihghe-hdrr GFF ?rJJp]S 

--"DA^ECTPNAHL^^ 1Ccv 

■ WL I LLAL P VLAG A ITMI* LT DRNFG^^FFNP AGG^D P YQH I LV^pQHP E\^I 1 1 L PG FG 1 1 S HWST F - S^^^G^f £ ^ 



J£ G ?^SQASVDRYYHDTYYWAHFHYVMSLG^ 



FLFLFTVGG 

WAFG FMFLFTVGG 

'VGVNMTFFPQHFL 




-PTYVN-LK 

LPKPEDWDRAQAHR 
LPKREDWERAPAH- 
LPKRSDWDKHPSH- 



aas-tree cytochrome c oglaas . 

^ 




Figure 8 




CO II »> 



CO III »> 



Figure 9 



